Determinants of lung bacterial clearance in mice after acute hypoxia.
Net lung bacterial clearance in normal mice is determined by the balance of in vivo bacterial multiplication on the one hand, and the defense mechanisms of mucociliary clearance and phagocytosis and killing by the oxygen-dependent alveolar macrophage on the other. The bactericidal function of the macrophage is the major component of the defense mechanism. The effect of acute hypoxia on the defense mechanism was studied in mice exposed to aerosols of Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, and Streptococcus pneumoniae. Physical clearance was not impaired by acute hypoxia, and bacterial replication was not stimulated by the low oxygen atmosphere. Clearance of Staphylococcus aureus, Klebsiella pneumoniae, and Escherichia coli was impaired during acute hypoxia due to decreased phagocytosis or killing by the alveolar macrophage. The important human pathogen Streptococcus pneumoniae was cleared normally in the presence of acute hypoxia. This observation suggests that an oxygen-independent clearance mechanism is important in lung defense against the pneumococcus. This may be a separate mechanism within the alveolar macrophage or a system as yet unidentified.